














































































































































HV041 HV42 HV43 HV044 HV45
RV001 RV002 RV003 RV004 RV005
Auslegungsdruck:  5 bar (a), 30 bar (a) MZ001
Betriebsdruck:  4 bar (a)
Temperatur: Raumtemperatur, KT301: 180°C (<200°C)
Aktivität: reines T2 50 sl, 5e15 Bq
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KIT – Universität des Landes Baden-Württemberg und 
nationales Forschungszentrum in der Helmholtz-Gemeinschaft
Sebastian Mirz – Tritium Laboratory Karlsruhe
www.kit.edu
Van-der-Waal Dimers in the KATRIN Windowless
Gaseous Tritium  Source
Tritium Laboratory Karlsruhe 
2 18.09.2017 Sebastian Mirz
The KArlsruhe TRItium Neutrino 
Experiment
aim: measurement of the neutrino mass with 






































































⟨𝑖|𝑉|𝑓⟩ 2 𝜌(𝐸𝑓)Fermi‘s golden rule:
⟨𝑖| 𝑉 |𝑓⟩
Beta spectrum depends on initial and final state distribution
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- Vibration / rotation
- Ortho/para ratio
- Temperature
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- Vibration / rotation
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• Temperature: 18 K to 35 K
• Only H2 HD D2 mixtures






Q2Sapphire window spectrometer Cryo cube
detector
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Can we see cluster in the 
gaseous phase?
Does the cluster concentration 
depend on the temperature and 
pressure?
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Liquid phase, ~20 K 
Sebastian Mirz
2nd vibrational band
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Outlook
Detailed temperature and pressure 
dependency analysis
Impact on KATRIN
Systematic study of temperature and 
pressure influence on clusters, WGTS 
between ~27 and 33 K
Cluster concentration?
 systematic influence on neutrino mass 
can be simulated
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THANK YOU FOR YOUR ATTENTION!
Sebastian Mirz
